INTRODUCTION
This article on "The Rockefeller Connection" will focus on three Presidents who served terms that occurred during a period of eleven years in the middle third of the century: Oswald T. Avery in 1941, Rebecca C. Lancefield in 1943, and Rene J. Dubos in 1952. Each of them was, thus, president while the institution was still officially known as The Rockefeller Institute for Medical Research. There is also a close connection between the three, since both Lancefield and Dubos began their Rockefeller experience in the Avery laboratory and remained devoted admirers of "The Professor," or "Fess" for short, as he was known, for the rest of their lives. I was well acquainted with all three.
OSWALD THEODORE AVERY
Avery had been brought to Rockefeller by Rufus Cole, the director of the Hospital, in 1913, and he quickly became involved in studies on the pneumococcus, the principal bacterial agent causing lobar pneumonia. Nearly all of his research until he retired from the laboratory 35 years later was devoted to some aspect of this organism. Early work in collaboration with Alphonse Dochez identified a soluble specific substance that occurred in culture supernates, as well as in the blood and urine of patients with pneumonia. This substance was detected with antisera and was specific for the different serological types of pneiimococci. Their work revealed the origin of the substance in the capsule surrounding the organism, and established its central role in virulence and disease production [1] .
Avery became obsessed with the idea that it was of first importance to determine the chemical nature of this capsular substance, and after some frustrating attempts to obtain information on this point, he managed to enlist the aid of the biochemist Michael Heidelberger in an all-out attack on the problem in the early 1930s. Out of this came the surprising finding that they were composed of polysaccharides and that pure complex sugars of this type were able to induce the formation of specific antibodies. This was a revolutionary finding and was greeted at the outset with considerable skepticism. As a result, they conducted studies, in which they were joined by another young biochemist, Walther Goebel, to determine the chemical basis for the specificity of saccharides. Acceptance of the polysaccharide story gradually became general, but the early resistance, based on the notion that a contaminating protein in the polysaccharide preparations was responsible for the antigenicity, caused Avery to try another approach to the problem that I will return to later.
A new problem was introduced into the Avery laboratory in 1928 with the publication of Fred Griffith's paper on the transformation of pneumococcal types [2] . This seemed contrary to the observed stability of serological type in pneumococci and was thus hard to believe. However, Griffith's results were soon confirmed by Neufeld Avery , so that she had an opportunity to resume frequent contact with him. Initially, her research was concerned with the viridans streptococci, which had erroneously been suspected of having something to do with rheumatic fever, and these studies formed the basis for her thesis for her Ph.D. from Columbia University. By 1925, however, she was able to resume her work on hemolytic streptococci, thus initiating the remarkably productive attack on the nature of these organisms that continued for over 50 years. The fruits of this sustained effort were widely recognized, and today both the national and international societies concerned with streptococci and streptococcal infections are named The Lancefield Society.
I will not attempt to summarize here her research that led to major advances in our understanding of these organisms. It is important to realize that the relationship of hemolytic streptococci to human disease was not well characterized in the early 1920s. They tended to be considered as secondary invaders, and the prevalence of primary streptococcal sore throat and even their key role in scarlet fever was not generally recognized. There was even less of a clue with regard to their implication in the pathogenesis of rheumatic fever and glomerulonephritis. The systematic classification that emerged from her serological grouping and typing of streptococci provided a basis for a better understanding of streptococcal pathogenesis. Her discovery that the type-specific antigen of group A streptococci, the principal human pathogen, was a protein came as a surprise. She was able to show that the M-protein had the same relation to the virulence of the organism as the capsular polysaccharide in pneumococci. The group-specific antigens, on other hand, were carbohydrate in nature, and were later shown to be major components of the bacterial cell wall. In the case of group B streptococci, initially identified as bovine in origin but found to be important in human puerperal and neonatal infections, the type-specific antigens were found to be capsular polysaccharides as in pneumococci.
Work on the various antigens and their pathogenic significance continued through the 1930s, and in 1941 Lancefield summarized her findings in her Harvey Lecture, entitled "Specific Relationship of Cell Composition to Biological Activity of Hemolytic Streptococci" [10] . This was the first Harvey Lecture that I had attended, and I had already become acquainted with Lancefield as result of the proximity of our laboratories. I was not aware, however, of her activities as president of the SAB in 1943. I knew that she was extremely busy providing antisera and other materials for streptococcal identification in military laboratories. Because of the war, there was no meeting of the SAB that year, and she did not prepare a presidential address. I suspect she was relieved not to be required to find time to prepare a general talk of this kind under the circumstances. Just after the end of the war in 1946, Homer Swift became emeritus, and I was offered the position to replace him as head of the rheumatic fever service. I accepted the appointment, and Becca Lancefield and I were colleagues and coworkers for the next 35 years until her death in 1981. Her devotion to streptococcal research never flagged, and she continued to provide invaluable help and sage advice to a host of workers in the field.
RENE JULES DUBOS
We will turn back now to the mid1920s, at the time that Avery was concerned with the doubts that had been expressed about the polysaccharide nature of the soluble specific substance. He He began by becoming familiar with the pneumococcus and at the same time tackling the problem of finding soil organisms that would produce enzymes active on the polysaccharides. He used the type III pneumococcal polysaccharide as his model, trying soil samples from a variety of sources. The task proved somewhat difficult, but in the end he found an organism in soil from a cranberry bog that when grown with the polysaccharide as the principle source of carbohydrate was induced to produce an enzyme that degraded it. The enzyme digested the type III polysaccharide to its disaccharide repeating units with total loss of ability to precipitate with type-specific antisera. In addition, the enzyme was as effective as specific antibody in protecting mice against lethal infection with the organism [11] . There was no longer room for doubt about the role of the capsular polysaccharides.
The continued work of Dubos on soil organisms with special properties led to the discovery in the 1930s of the antibiotics, gramicidin and tyrothricine, a notable contribution to the dawn of the antibiotic age. The range of his interests and work continued to expand with time, changing dramatically to a study of tuberculosis on his return to Rockefeller after a two year stint at Harvard as head of the Department of Comparative Pathology and Tropical Medicine. He also became a prolific writer, beginning with his book The Bacterial Cell in 1945 [12] that was followed over the years with twenty-odd other volumes on a variety of subjects, including three on Pasteur and one on Avery. In his latter years, he became an environmentalist, reflected in his later books and in the establishment of the Rene Dubos Center for Human Environments.
In 1948, Dubos delivered the Oswald T. Avery Lecture at the meeting of the SAB, and it was published in Bacteriological Reviews in expanded form and under the title "Cellular Structures and Functions concerned in Parasitism" [13] . This was clearly a tribute to Avery and designed, as he put it, "to strive for a better understanding of the manner in which Dr. Avery I was to spend four more years as a naval officer working on pneumococcal transformation and was kept from "worrying about it" by the excitement generated by the accumulating evidence that the transforming substance was DNA [16] .
